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form of medical education, as it is more accountable, flexible, and learner-centered. [1] [2] [3] [4] Entrustable professional activities (EPAs) refers to the tasks which can be entrusted to the unsupervised execution by a learner once they have attained sufficient competence. [2, 3] Further, the proposed assessments are formative in nature and criterion referenced as the performance of one student is never compared with other students. [2] [3] [4] The process of mapping of EPAs with relevant competencies and milestones is the key factor to ensure that the framed activities are entrusted to the students in a meaningful way. [1] [2] [3] [4] These EPAs should be designed separately for each subject by the subject experts in collaboration and should be periodically assessed to check the progress of the learners. [1] [2] [3] [4] CBME has been adopted in parent institute of authors for the postgraduation course in community medicine since 2016 and subject-specific 50 EPAs have been formulated. These EPAs were framed after discussion and deliberation between faculty members of two medical colleges. However, in the 1 st year of its implementation, it was realized that faculty and postgraduate (PG) students were not knowledgeable enough for the transition to CBME, and there was neither a systematic assessment framework nor valid and reliable tools were used in the assessment process. In addition, the reflection element from PGs was not explored. Acknowledging the problems and the opportunity to bridge the existing gaps, the current study was planned with objectives to develop and validate appropriate assessment tools for subject-specific EPAs and to assess the usefulness of the validated tools in the assessment of PG students.
MateRIals and Methods
It was an interventional study done in the Department of Community Medicine of Shri Sathya Sai Medical College and Research Medicine, Kancheepuram, for 14 months (September 2017-October 2018).
First of all, the departmental faculty and PGs were sensitized about CBME, EPAs, assessment in CBME, and the need of the study. Subsequently, three EPAs were selected through consensus among faculty members on a pilot basis out of the 50 EPAs formulated for the specialty, with a plan to expand the assessment of other EPAs in the coming years.
This was followed by the selection of three appropriate assessment tools for three respective EPAs, namely a. Obtains and documents relevant history for noncommunicable diseases: mini-clinical evaluation exercise (Mini-CEX) b. The clinical management of diarrhea cases using the Integrated Management of Newborn and Childhood Illnesses (IMNCI) standards: case-based discussion (CBD) c. The assessment of nutritional status using anthropometry among children <5 years of age: direct observation of procedural skills (DOPS). [5] Thereafter, three PG students were oriented about the clinico-social case pro forma, the management of diarrhea cases as per IMNCI standards, and various classifications to grade malnutrition. In addition, demonstration sessions were taken to make them understand about various anthropometry methods. For the three selected EPAs, the benchmarking levels were set at 100% through consensus between the department colleagues. In addition, the plan for the assessment of PGs was designed, and it was decided that each of the three PG students will be assessed nine times (viz., 3 times for three separate EPAs at quarterly intervals).
This was followed by the formulation of rubrics for all the three EPAs under the various descriptors mentioned in selected tools. Subsequently, the face and content validation of the assessment tools for the assessment of EPAs was done with the help of subject experts (involving both internal and external experts). Based on the received comments, the assessment tools were appropriately modified. These validated tools [Annexures 1 -3] were used by the faculty members for the assessment and certification of PG in the three selected EPAs.
Statistical analysis
A Likert's scale of five-point, where 1 was strongly disagree and 5 was Strongly agree was used for the face, and content validation and item and scale content validity index was calculated for the same.
Ethical considerations
Institutional Ethics Committee clearance was obtained with an IEC No.-2017/341, dated August 31, 2017. Consent was obtained from the study participants (PG students) before enrolling them in the study.
Results
The results of the pilot study are grouped into the following subheadings:
Views of postgraduate students about sensitization session
What was good about the session? The sensitization on CBME, EPAs, and assessment process using appropriate tools gave them an idea about what they are supposed to do in the course of community medicine. PGs also reported that the assessment process in itself can act as a self-assessment tool.
How it could have been made better? One of the PG's perceived workplace-based assessments same as objective structured clinical examination and needed more clarity. They even insisted for a hands-on-demo for a better understanding about the entire process. These needs were addressed subsequently in the orientation session before the start of the study.
Development of assessment plan rubric for three tools
The rubric of milestones was prepared for various descriptors as mentioned in the pre-validated assessment tools. [5] The designed rubrics have been depicted in Annexures 1-3.
Presentation of findings of the validation process Face validation
For face validation, the designed assessment tools (Mini-CEX, DOPS, and CBD) along with their rubrics of milestones were shared with five subject experts. These experts were explained the scope and the purpose of the study, in order to ensure that they have a better understanding about the study. Experts were asked to answer to the following questions and record their responses in a 5-point Likert's scale, where 1 was strongly disagree and 5 was strongly agree. i. Are the descriptors mentioned in the tool relevant to the EPA being assessed? ii. Are the rubrics of milestones developed for each descriptor covered all the areas for the EPA being assessed? If not, kindly list the areas to be incorporated iii. Is a gradual progress in rating from 1 to 9 recorded in the rubric of milestones? If not, please suggest the rearrangement iv. Are there any items which may end up in measuring the same variable? v. Is the language used in questionnaire clearly understandable? or there are any technical terms, which is difficult to understand?
Four subject experts recorded 5 (strongly agree) for each of the parameters while one of the experts opined about the gradual progress in degrees of professionalism, and graded the descriptor as 3 (neutral).
The experts thoroughly reviewed the questionnaire and gave the following suggestions:
General remarks:
• Even though the assessment tool had a 9-point rating scale, rubrics were initially designed only for 5 points -Thus, it was suggested that subjectivity still remains, and hence rubrics of milestones should be framed for all 9 points • The designed tools will be extremely useful for the assessment of the selected EPAs (internal and external subject experts) • Using only those attributes under professionalism, which can be systematically measured.
Mini-clinical evaluation exercise
The subject experts suggested removing the rubric pertaining to "confidentiality" under the descriptor "Physical examination," as it is repeated under "Professionalism" and to elaborate "possessing leadership qualities" under "Communication Skills."
Case-based discussion
It was suggested to give the expansion of IMNCI, incorporate understanding about the importance of dehydration assessment and to add informing the patient about appropriate "National Health Programs and Government Schemes" for the welfare of the patient.
Direct observation of procedural skills
The experts pointed out that the rubrics designed for obtaining informed consent in Grade 8 and 9 are almost the same and "possessing leadership qualities" under "overall clinical judgment" should be elaborated. The tools [Annexures 1 -3] were modified based on the received comments from all the subject experts.
Content validation
Copies of the assessment tools were sent to seven subject experts, other than those participated in the face validity to assess the content validity of the instrument. Only five experts responded to the invitation. These experts were asked to rate the individual item on a Likert's scale of five, where one was strongly disagree and five was strongly agree. A total of four parameters was assessed, namely readability; clarity; comprehensiveness; and relevance.
Item content validity index: For all 3 tools (Mini-CEX, DOPS, and CBD): 1 (all experts strongly agreed).
Scale content validity index: Mini-CEX and CBD: 1 (universal agreement). DOPS: 0.87 (28 out of 32 items).
Assessment findings
Three PG students were assessed in the outpatient department, wards, and in the department using validated assessment tools [Annexures 1 -3] . Two rounds of assessments were done and each of the PG students has been assessed by 3-4 faculties for each of the selected EPAs. The assessment was done on real patients and based on the observations during the performance of the task, appropriate, and constructive feedback was given to the student. In fact, after each such session, the PG student and the involved faculty member sat together to develop a shared plan for ensuring the professional growth of the student in all three domains of learning. Subsequently, PG students reflected about the entire process of each assessment and wrote down what they actually learnt during a specific interaction and their experiences about the same.
All the three PG students showed a progressive increase in their performance in all the three selected EPAs in the two rounds of formative assessments. From the assessors' perspective, they felt the entire process was systematic, clear and there was minimal scope for the assessor bias if prepared rubrics were used for the assessment. In fact, to corroborate their experience, it was realized that consistent observation and scoring was done by the faculty members.
Postgraduate students' views about assessment in competency-based medical education
• Prior to use of the tool: no rationale to grade my performance; no specific comments were given to improve mistakes; no scope for interaction with faculties other than the PG guide • After using the tools (All three PGs were assessed thrice by the validated assessment tools for all three EPAs): more aware regarding attributes examined by assessors during examination; enlightened about the required knowledge and skills for respective EPAs; assessment using rubrics makes the assigned task very precise and systematic; the feedback given by the assessor helps in improving myself;
and development of a shared plan and bridge the existing gaps.
dIscussIon CBME has been acknowledged as the need of the hour due to the associated benefits. In fact, a wide number of institutes have implemented CBME within their setup to train medical students in areas such as public health and epidemiology or family medicine residency program. [6, 7] The process of the implementation of CBME is not simple, and it requires extensive planning, curricular reforms, support from the administration, training of faculty members, and orientation of the medical residents. [8, 9] In the current study of the implementation of CBME, the first step was to sensitize the departmental faculty and PGs about CBME, EPAs, assessment in CBME, and the need of the study. The findings of different studies have indicated that if we want to change the culture of medical training, we have to address all the stakeholders. [8] [9] [10] Owing to the fact that often, faculty members are resistant to change, we addressed their needs primarily before starting the study. In fact, time and again, the importance of faculty members in the successful implementation of the CBME program across different specialties has been emphasized. [7, 10] On a similar note, even PG students were sensitized about the entire process, the selected EPAs, and expectations out of them. Their views were obtained about the sensitization session and all the identified areas were addressed. It is of immense importance to obtain the views of the target students, regardless of undergraduate or PG, so that the planned approach can be modified based on their needs. This becomes extremely important as CBME is quite different from the traditional mode of education delivery, and the administrators or even the faculty members have to assess the perspectives and preparedness of the students. [10] In the current study, prevalidated and appropriate assessment tools released by the Association for Medical Education in Europe were employed. [5] The advantage of using these tools was that at least the descriptors were validated, and we had to validate only the designed rubrics of milestones for each of the descriptors. The rubrics for each of the three assessment tools were designed [Annexures 1 -3] and was subjected to external and internal face and content validation. These designed milestones helped the faculty member to assess the progress of the PG student, while for the residents, it acted as a self-assessment tool. [11, 12] The assessment process in CBME is quite unique and thus in order to attain the desired objectives, the assessment has to be authentic and formative in nature. [13, 14] In the present study, after each assessment, a constructive feedback was given to the PG student, and this was followed by the development of a shared plan to improve the identified areas of weaknesses. Moreover, the students even reflected about the entire assessment process and the things which they learnt to ensure that it becomes their deep learning. The feedback obtained played a significant part in the knowledge, attitude, skills, and approach toward the patients has occurred. The findings of another study revealed similar sorts of outcome for the undergraduate medical students. [15] In addition, even the faculty members were quite satisfied with the assessment process as it removed the subjectivity and gave them an explicit guideline to assess the students.
The strength of the present study is that not many institutes across India have started with CBME within their setup at present, and thus the findings of the study will be of immense utility to all those institutes which are on the anvil to start the same within the near future. At the same time, it is a major step to ensure that the produced community medicine doctors are competent health professionals and will be able to meet the needs of the community while being globally relevant. The limitation of the study was that it involved only three EPAs in the subject, but as it was a pilot study, and even we were learning throughout the process, it made sense to initiate the process on a small scale. There is a definite plan to expand the assessment process to other EPAs in the coming days.
conclusIon CBME is the need of the hour, and it has been adopted for the community medicine PG residents in the institute. Three EPAs were selected for certification, and for each one of them, one workplace-based assessment tool was selected. Rubrics of milestones were developed, and the tool was subsequently validated. These tools were then used for periodic assessment in workplace settings and both PG students and internal/external faculty members found the tools to be useful.
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